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(54) PRODUCTION OF PARTIAL POLYMER OF PHOTOPOLYMERIZABLE MONOMER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate the reactional 
control in photopolymerization and enable the obtaining 
of an optional partial polymer. 

SOLUTION: A photopolymerizable monomer containing 
an acrylic monomer and other phospolymerizable vinylic 
monomers and a photopolymerization initiator in an 
amount of 0.0001-0.010 pt.wt. based on 100 pts.wt. of 
the photopolymerizable monomer are charged into a 
photopolymerizing apparatus, which is then irradiated 
with ultraviolet radiation, etc. The photopolymerization of 
5-95 wt.% of the charged photopolymerizable monomer is 
simultaneously carried out while controlling the 
temperature in the photopolymerizing apparatus within 
the range of 60-1 65° C. An optional reactional 
temperature is set within the temperature range to 
conduct the reaction. Thereby, physical properties of the 
resultant partial polymer such as average molecular 
weight and molecular weight distribution can be 
controlled. 




* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A photopolymerization nature monomer containing a vinyl system monomer in which an 
acrylic system monomer and this acrylic system monomer, and photopolymerization are possible 
to a photopolymerization apparatus which has a temperature control means and the Mitsuteru 
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gunner stage, Irradiate with a beam of light which teaches a photopolymerization initiator of 
0.0001 to 0.010 weight section to this photopolymerization nature monomer 100 weight section, 
and this photopolymerization initiator may detect from the Mitsuteru gunner stage to this 
photopolymerization apparatus, and. A manufacturing method of partial polymer of a 
photopolymerization nature monomer carrying out photopolymerization of the 5 to 95% of the 
weight of a taught photopolymerization nature monomer controlling temperature in this 
photopolymerization apparatus within the limits of 60-165 **. 

[Claim 2]A manufacturing method of partial polymer of a photopolymerization nature monomer 
given in the 1st paragraph of a claim characterized by carrying out photopolymerization of the 5 
to 95% of the weight of a photopolymerization nature monomer while controlling temperature in 
said photopolymerization apparatus in the range of **0-2 ** arbitrary temperature within the 
limits of 60-1 65 **. 

[Claim 3]Controliing gradually to temperature within the limits of at least two **0-2 ** 
temperature which set up at least two arbitrary points which are different not less than 5 ** 
within the limits of 60-165 ** in temperature in said photopolymerization apparatus, and this set 
up temperature in a photopolymerization apparatus. A manufacturings method of partial polymer 
of a photopolymerization nature monomer given in the 1st paragraph of a claim carrying out 
photopolymerization of the 5 to 95% of the weight of a photopolymerization nature monomer. 
[Claim 4]Carrying out temperature-up control continuously from lower limit temperature of 
temperature of two points which set up two arbitrary points which are different not less than 5 
** within the limits of 60-165 ** in temperature in said photopolymerization apparatus, and this 
set up temperature in a photopolymerization apparatus to upper limit temperature. A 
manufacturing method of partial polymer of a photopolymerization nature monomer given in the 
1st paragraph of a claim carrying out photopolymerization of the 5 to 95% of the weight of a 
photopolymerization nature monomer. 

[Claim 5]Carrying out temperature fall control continuously from upper limit temperature of 
temperature of two points which set up two arbitrary points which are different not less than 5 
** within the limits of 60-165 ** in temperature in said photopolymerization apparatus, and this 
set up temperature in a photopolymerization apparatus to lower limit temperature., A 
manufacturing method of partial polymer of a photopolymerization nature monomer given in the 
1st paragraph of a claim carrying out photopolymerization of the 5 to 95% of the weight of a 
photopolymerization nature monomer. 

[Claim 6]Two arbitrary points which are different not less than 5 ** within the limits of 60-1 65 
** in temperature in said photopolymerization apparatus are set up, Carrying out. temperature fall 
control continuously from upper limit temperature to lower limit temperature, after carrying out 
temperature-up control of the temperature in a photopolymerization apparatus continuously 
from lower limit temperature of this set-up temperature of two points to upper limit temperature. 
Or, carrying out temperature-up control continuously from lower limit temperature to upper limit 
temperature, after carrying out temperature fall control of the temperature in a 
photopolymerization apparatus continuously from upper limit temperature of this set~up 
temperature of two points to lower limit temperature. A manufacturing method of partial polymer 
of a photopolymerization nature monomer given in the 1st paragraph of a claim carrying out 
photopolymerization of the 5 to 95% of the weight of a photopolymerization nature monomer. 
[Claim 7]A manufacturing method of partial polymer of a photopolymerization nature monomer 
given [ of the 1st paragraph of a claim thru/or the 6th paragraph performing partial polymer of 
said photopolymerization nature monomer without using a reactional solvent / one ] in a 
paragraph. 



[Translation done.] 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the partial polymer 

of acrylic polymer by photopolymerization. 

[0002] 

[Description of the Prior Art]Acrylic polymer is used from the former in fields, such as an optical 
material, dental materials, adhesives, a paint, and a textile processing agent. Such acrylic polymer 
is manufactured mass polymerization, solution polymerization, or by carrying out an emulsion 
polymerization in an acrylic system monomer in many cases. 

[0003]The solventless type acrylic polymer (resin, a constituent, and adhesives are included) 
stiffened using an electron beam or ultraviolet rays using acrylic partial polymer apart from these 
polymerizing methods attracts attention. Such solventless type acrylic resin polymer is 
manufactured by polymerizing selectively the acrylic system monomer which taught the acrylic 
system monomer and the photopolymerization initiator to the reaction apparatus, and was taught 
by irradiating this with an electron beam and an energy line like ultraviolet rays. In the 
photopolymerization reaction performed with a reaction vessel, the polymerization reaction ran 
recklessly easily by the exposure of the energy line, therefore the reaction temperature in the 
case of a photopolymerization reaction needed to carry out at low temperature about 40 ** or 
less, for example, 30 **, conventionally. 

[0004] However, even if it made it polymerize in a low temperature service in this way, it was 
difficult to control a photopolymerization reaction by the portion nearest to the light source of 
an energy line, and it difficult to be easy to generate gelatinous material in the nearest portion 
from a light source, and to perform photopolymerization uniformly. Since a photopolymerization 
initiator is contained, the temporal stability of the partial polymer manufactured by 
photopolymerization in this way is not good. For example, when exposed to sunrays, a 
photopolymerization reaction advances within a container and a tendency that the viscosity of 
partial polymer rises and discolors is seen. 

[0005]In a photopolymerization reaction, since a polymerization reaction runs recklessly easily, 
polymerizing below 40 ** is common, but. Under such a low temperature service, even if it makes 
photoinitiator concentration high, the polymer generally generated by a polymerization reaction, If 
it becomes the 1,500,000 or more amount objects of Polymer Division and a chain transfer agent 
is not added, it is difficult to generate polymer of about tens of thousands to 1 ,500,000 molecular 
weight range, and it is very difficult for there to be restrictions of being unable to make it high, 
since a nonvolatile matter also serves "as hyperviscosity, and to control a photopolymerization 
reaction. 

[0006] By the way, the invention of the photopolymerization method irradiating with the 
ultraviolet rays to a photopolymerization nature constituent intermittently is indicated by JP,H7- 
33081 5,A. And it irradiates with ultraviolet rays intermittently as mentioned above, and the 
reaction is controlled by this invention by suppressing reaction temperature to about 30 **, and 
performing a photopolymerization reaction. And by the invention indicated in this gazette, since it 
is necessary to react at such a low temperature in order to control a reaction, comparatively a 
lot of photopolymerization initiators are used so that a photopolymerization reaction may fully 
advance also in such low temperature. Therefore, control of the above molecular weight 
distribution and adjustment of conversion have restrictions, and the partial polymer produced by 
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doing in this way does not have sufficient temporal stability. 
[0007] 

[Objects of the Invention]This invention is faced manufacturing acrylic partial polymer by a 
photopolymerization reaction, and an object of this invention is to provide the method of 
controlling a reckless run of a polymerization reaction and manufacturing acrylic partial polymer 
efficiently. 

[0008] Furthermore, an object of this invention is to provide stable acrylic partial polymer 
temporally. When manufacturing the acrylic partial polymer which used the photopolymerization 
nature monomer, this invention controls a photopolymerization reaction and an object of this 
invention is to provide the method of manufacturing the partial polymer which has a desired 
molecular weight and molecular weight distribution. 
[0009] 

[Summary of Invention]The manufacturing method of the partial polymer of the 
photopolymerization nature monomer of this invention, The photopolymerization nature monomer 
containing the vinyl system monomer in which an acrylic system monomer and this acrylic 
system monomer, and photopolymerization are possible to the photopolymerization apparatus 
which has a temperature control means and the Mitsuteru gunner stage, Irradiate with the beam 
of light which teaches the photopolymerization initiator of 0.0001 to 0.010 weight section to this 
photopolymerization nature monomer 100 weight section, and this photopolymerization initiator 
may detect from the Mitsuteru gunner stage to this photopolymerization apparatus, and. It is 
characterized by carrying out photopolymerization of the 5 to 95% of the weight of the taught 
photopolymerization nature monomer, controlling the temperature in this photopolymerization 
apparatus within the limits of 60-165 **. 

[0010]It is preferred to set reaction temperature as the arbitrary temperature of above- 
mentioned reaction temperature within the limits, and to control this reaction temperature by the 
manufacturing method of the partial polymer of the photopolymerization nature monomer of this 
invention in preset temperature of **2 **. It is preferred to be in a mentioned range, to set up at 
least two points of this reaction temperature, and to control reaction temperature by this 
invention in preset temperature of **2 ** at each preset temperature furthermore. It is in a 
mentioned range and two reaction temperature is set up, and it can be made to react in other 
modes of this invention furthermore, changing reaction temperature continuously by this two- 
point Hazama. 

[0011]By controlling the reaction temperature in the case of a photopolymerization reaction as 
mentioned above, the molecular weight distribution etc. of the partial polymer obtained are 
controllable. 
[0012] 

[Detailed Description of the Invention]The manufacturing method of the partial polymer of the 
photopolymerization nature monomer of following this invention is explained concretely. 
[0013]In the manufacturing method of the partial polymer of the photopolymerization nature 
monomer of this invention, an acrylic system monomer, and this acrylic system monomer and the 
vinyl system monomer in which photopolymerization is possible are used as a 
photopolymerization nature monomer. 

[0014]As an acrylic system monomer used by this invention, Methyl (meta) acrylate, ethyl (meta) 
acrylate, butyl (meta) acrylate, Isobutyl (meta) acrylate, pentyl (meta) acrylate, Hexyl (meta) 
acrylate, heptyl (meta) acrylate, octyl (meta) acrylate, Isooctyl (meta) acrylate, nonyl (meta) 
acrylate, Isononyl (meta) acrylate, deca nil (meta) acrylate, Undecanyl (meta) acrylate, dodecanyl 
(meta) acrylate, Acrylic acid alkyl ester (meta) and (meta) acrylic acid, such as stearyl (meta) 
acrylate and 2-ethylhexyl (meta) acrylate, Cyclohexyl (meta) acrylate, phenyl (meta) acrylate, 
Benzyl (meta) acrylate, glycidyl (meta) acrylate, 2-hydroxyethyl (meta) acrylate, acrylamide 
(meta), dimethylaminoethyl (meta) acrylate, dimethylaminopropyl (meta) acrylate, 2-cyanoethyl 
(meta) acrylate, N-methylolacrylamide, acrylonitrile (meta), Ethylene glycol di(metha)acrylate, 
TORIMECHI roll pro pantry (meta) acrylate, etc. are used. In consideration of the temperature 
range (65 ** - 165 **) which performs a photopolymerization reaction especially, the high 
monomer of the boiling point is used preferably. 
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[001 5]0ther vinyl system monomers like itaconic acid, maleic acid, fumaric acid, crotonic acid, 
vinyl acetate, VCM/PVC, vinyl pyrrolidone, styrene, methylstyrene, and alpha-methylstyrene can 
be used together with the above acrylic system monomers. 

[001 6] Although the above photopolymerization nature monomers can be used in arbitrary 
combination, it is among a photopolymerization nature monomer and, as for an acrylic system 
monomer, other monomers are usually 0 to 40% of the weight of within the limits 60 to 100% of 
the weight. 

[001 7]The stable compound of the photopolymerization initiator used in this invention is 
thermally preferred. In this invention, the beam of light irradiated may be not only ultraviolet rays 
but visible light. That is, the photopolymerization initiator used by this invention should just be a 
compound which has sensitivity, and acetophenones, BENSO yne ether, ketone, thioxanthone, a 
phosphine oxidation thing, ketals, and quinone are in the beam of light irradiated as such a 
photopolymerization initiator. 

[0018]As an example of acetophenones here An acetophenone, a 2,2-diethoxyacetophenone, p- 
dimethylamino acetophenone, p-dimethylamino propiophenone, a methoxy acetophenone and 
2,2-dimethoxy- 2-phenylacetophenone (the Ciba-Geigy make.) trade name IRGACURE 651, the 
alpha-hydroxy- alpha, and an alpha'-dimethylacetophenone (the Ciba-Geigy make.) trade name 
DAROCUR 1173 and a 2-hydroxy-2-cyclohexylacetophenone (the Ciba-Geigy make.) Trade 
name IRGACURE 184, 2-methyl-1 [4-(methylthio) phenyl]-2-Mon Foley ************- 1 (the 
Ciba-Geigy make, trade name IRGACURE 907), etc. can be mentioned. 
[0019]As an example of benzoin ether, benzoin, benzoin methyl ether, benzoin ethyl ether, 
benzoin iso-propyl ether, benzoin isobutyl ether, etc. can be mentioned. 
[0020]As an example of ketone, benzophenone, 2-chlorobenzo phenon, P,p'- 
dichlorobenzophenone, p,p'-screw diethylamino benzophenone, N,N'-tetramethyl 4,4'- 
diaminobenzophenone (Michler's ketone), 4-(2~hydroxyethoxy) phenyl (2-hydroxy-2-propyl) 
ketone (the Ciba-Geigy make, trade name DAROCUR 2659), etc. can be mentioned. 
[0021]As an example of thioxanthone, thioxanthone, 2-chloro thioxanthone, 2- 
methylthioxanthone, etc. can be mentioned. As an example of a phosphine oxidation thing, a 
screw acyl phosphine oxidation thing (BAPO), a benzoyl phosphine oxidation thing (TPO), etc. 
can be mentioned. 

[0022]As an example of ketals, benzyl dimethyl ketal (the Ciba-Geigy make, trade name 
IRGACURE 651) etc. can be mentioned. As an example of quinone, camphane 2,3-dione 
(camphor quinone), phenanthrene quinone, etc. can be mentioned. 

[0023]the above-mentioned photopolymerization initiator is independent — it is — it can be 
combined and used. In the photopolymerization reaction of this invention, the amount of the 
above photopolymerization initiators used is very little. That is, the above-mentioned 
photopolymerization initiator is preferably used in the quantity of 0.0003 to 0.008 weight section 
0.0001 to 0.01 weight section to photopolymerization nature monomer 100 weight section. When 
the quantity of this photopolymerization initiator exceeds 0.01, a photopolymerization reaction 
runs recklessly and it becomes impossible to control a reaction at the reaction temperature of 
60-165 ** adopted by this invention. Unless it is less than 0.0001 weight section, a 
photopolymerization reaction does not advance effectively. Although comparatively a lot of 
polymerization initiators were used and reaction control was performed by stopping reaction 
temperature low in the conventional photopolymerization reaction, Even if reaction temperature 
is low, since the content of a photopolymerization initiator is high, in the portion near the 
irradiation portions of energy lines, such as ultraviolet rays. Since the amount of energy 
irradiated rather than other portions increases, rather than other portions, in advance of a 
reaction, a polymerization nature monomer polymerizes too much in this portion early, and 
gelatinous material is formed in many cases. That is, it was dramatically difficult to advance a 
photopolymerization reaction uniformly within a reaction apparatus. In this invention, a 
photopolymerization reaction can be uniformly advanced as a whole by performing a 
photopolymerization reaction at a temperature higher than before instead of using very little 
photopolymerization initiators. 

[0024]Above photopolymerization nature monomers and photopolymerization initiators are 
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accommodated in a reaction apparatus, and a photopolymerization reaction is performed. If the 
reaction apparatus used here is a device with which temperature control and an optical exposure 
are enabled, there will be no limitation in particular, but as shown in drawing 1 , have the seat part 
10 of a raw material, for example, and. The photopolymerization apparatus 1 provided with the 
heating cooling system 2 in which heating and heat-of^polymerization removal are possible* the 
energy-line irradiation equipment 3, the capacitor 4, the nitrogen gas feed port 5, the resistance 
temperature sensor 6, and the agitating device 7 can be used. 

[0025]In drawing 1 , heating and cooling are enabled so that the heating cooling system 2 can 
adjust reaction temperature to the arbitrary temperature within the limits of 60-165 **. The 
energy-line irradiation equipment'3 is usually a black light. 

The photopolymerization nature monomer taught to the raw material seat part 1 0 enables it to 
be irradiated with the energy line of the specified quantity. 

Usually, this energy-line irradiation equipment 3 is equipped with the shutter (with no graphic 
display) at the raw material seat part 10 side. By opening and closing of this shutter, a 
polymerization nature monomer can be irradiated with an energy line continuously or 
intermittently. 

[0026]The dose of an energy line is decided by the area of the device wetted part with which 

energy is irradiated, the irradiation intensity per unit area (mW/cm 2 ) which can be put on a 

device wetted part, and irradiation time. In the case of ultraviolet rays, below 30 mW / cm 2 are 

[ UV intensity / below 40 mW / cm 2 ] preferably desirable [ the irradiation intensity of an energy 

line ] at a device wetted part, for example. If 40 mW / cm 2 is exceeded, the polymerization of the 
monomer of a device wetted part will progress quickly, and film-ization will take place easily by a 
device wetted part. The dose of an energy line is controllable suitably by adjusting an irradiation 
surface product and irradiation time, although it changes with the kinds and quantity of a raw 
material monomer. 

[0027]Teaching a photopolymerization nature monomer and a photopolymerization initiator to the 
above photopolymerization apparatus, sealing the raw material seat part 10 in the partial 
polymerization method of the photopolymerization nature monomer of this invention, and 
agitating with the agitating device 7. Nitrogen gas or inactive gas is introduced from the inactive 
gas feed port 5, and inactive gas replaces the air in a reaction vessel. After the air in a reaction 
vessel is enough replaced by inactive gas, the temperature of reaction raw materials is adjusted 
to the arbitrary temperature between 60-165 ** using the heating cooling system 2. In the 
method of this invention which uses very little photopolymerization initiators as mentioned 
above, the temperature of these 60-165 ** is a temperature required to advance 
photopolymerization effectively. 

Below at this temperature, in not adding a chain transfer agent, only the amount polymer of 
Polymer Division whose weight average molecular weight is about 1,500,000 is obtained, but 
since the viscosity of partial polymer becomes high, it is difficult to adjust conversion to not less 
than 10%, and generation of gelatinous material also takes place easily. 
If it exceeds 165 **, it will become impossible to control advance of a photopolymerization 
reaction, and a reaction will run recklessly. The high partial polymer of usefulness can be 
manufactured controlling a photopolymerization reaction by setting up reaction temperature 
[ in / especially / at this invention / this photopolymerization reaction ] within the limits of 60- 
1 65 **. 

[0028]The physical properties of the partial polymer from which an average molecular weight, 
molecular weight distribution, etc. are acquired by control of reaction temperature are 
controllable by the method of this invention. Before setting reaction temperature as the arbitrary 
temperature within the limits of 60-165 ** and irradiating with an energy line especially in the 
method of this invention, it heats and ranks second using the heating cooling system 2 so that 
the temperature of a photopolymerization nature monomer may turn into this temperature first, 
Under churning, a shutter is opened and it irradiates with the energy line of the specified 
quantity. Thus, a photopolymerization reaction advances by irradiating with an energy line, and 
since this reaction is usually an exoergic reaction, it controls the temperature of the system of 
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reaction to within the limits with a preset temperature of **2 ** using the heating cooling 
system 2. Thus, by controlling to within the limits with a preset temperature of **2 **, the 
partial polymer obtained comes to have a molecular weight which shows the normal distribution 
curve of one peak as shown in drawing 2 and drawing 3 . And as for the index of dispersion 
(Mw/Mn) of the partial polymer obtained in this way, 1.05-8.0, and the partial polymer with high 
homogeneity that becomes within the limits of 1.2-6.0 preferably are usually obtained. 
[0029]By setting up two reaction temperature within the limits of 60-165 ** arbitrarily, and 
- carrying out the photopolymerization reaction of the reaction temperature by within the limits 
with a preset temperature of **2 ** at each preset temperature, The partial polymer which has 
having piled up the molecular weight distribution curve of the partial polymer separately 
manufactured with each preset temperature as shown in drawing 4 (a), and the approximated 
molecular weight distribution curve can be obtained, and the index of dispersion (Mw/Mn) of the 
partial polymer obtained in this way — usually — 1.3-80 — it becomes within the limits of 1.5- 
65 preferably. 

[0030]By setting up three or more reaction temperature within the limits of 60-165 ** arbitrarily, 
and performing a photopolymerization reaction by within the limits with a preset temperature of 
**2 ** at each preset temperature, As shown in drawing 5 (a), the partial polymer which has the 
molecular weight distribution curve of trapezoidal shape which connected the peak of the 
molecular weight distribution curve of the low molecular weight of the partial polymer individually 
polymerized at each temperature and the peak of the molecular weight distribution curve of the 
amount of Polymer Division can be obtained. 

[0031]In the method of this invention, two 60-165 ** arbitrary points can be set up for reaction 
temperature, and the partial polymer which has a normal distribution curve as shows for these 
two set-up points to drawing 6 and drawing 7 t emperature up or by performing 
photopolymerization, lowering the temperature at a fixed speed can be obtained, and the index of 
dispersion (Mw/Mn) of the partial polymer obtained in this way — usually — 1.3-80 — it 
becomes within the limits of 1.5-65 preferably. 

[0032]the photopolymerization nature monomer taught in the manufacturing method of the 
partial polymer by photopolymerization of this invention — photopolymerization of the 15 to 90 % 
of the weight is carried out preferably five to 95% of the weight. The lap of this 
photopolymerization nature monomer is controllable by adjusting the quantity of the energy line 
with which it irradiates, for example. This conversion is controllable by unit about 1% of the 
weight by adjustment of the dose of an energy line. There are few amounts of energy consumed 
by polymerization, and they end, and since molecular weight distribution is controllable while 
excelling in economical efficiency, there is an advantage which the molecular weight design of 
polymer tends to carry out, so that the conversion of partial polymer is high, when making into a 
sheet shaped or film state the partial polymer adjusted in this way and completing a 
polymerization. 

[0033]in this way, the weight average molecular weight of the partial polymer obtained — usually 
— 10,000-2 million — desirable — within the limits of 20,000-1,500,000 — about — it can cut 
fine 10,000, can come out and can control. And in the method of this invention, since there is 
little quantity of the photopolymerization initiator used, In spite of making it react at an elevated 
temperature for a photopolymerization reaction of 60-165 **, a reaction does not run recklessly, 
and the partial polymer of the rate of high polymerization is obtained, and the fault in the 
conventional photopolymerization method that a photopolymerization reaction advances 
selectively near the light irradiation device is also corrected. 

[0034]And since the content of the photopolymerization initiator in this partial polymer is low, 
even if preservation stability is high and carries out long term storage, it is hard to produce the 
increase in viscosity, discoloration, etc. It can be used for an optical material, dental materials, a 
paint, adhesives, a textile processing agent, etc. by newly adding a photopolymerization initiator 
and other polymerization initiators to the partial polymer obtained by the method of this 
invention, adding new energy, and completing a polymerization. For example, a photoinitiator is 
newly added to this partial polymer, and it applies to a plastic film, paper, a nonwoven fabric, a 
metallic foil, and the substrate and releasing paper of forms, and by irradiating with light energy, a 
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polymerization can be completed and an adhesion sheet can be obtained. 

[0035]Since the partial polymer obtained by the method of this invention does not contain the 
solvent, there is also no problem that the polymer which there are no problems, such as 
environmental pollution by vaporization of a solvent, and is generated is inferior to a water 
resisting property at the process of postpolymerisation like the coat formed from the polymer 
obtained by an emulsion polymerization. 
[0036] 

[Effect of the Invention]An acrylic system monomer with large calorific value can be made to 
react under a non-solvent according to this invention, without triggering a run away reaction. 
[0037]In the method of this invention, by that with little (the concentration of a 
photopolymerization initiator is low) quantity of the photopolymerization initiator to be used, the 
storage stability of the partial polymer obtained by the method of this invention is good, and 
does not color. 

[0038]By the method of this invention setting reaction temperature as the arbitrary temperature 
within the limits of 60-165 **, and controlling the system of reaction to this set-up temperature, 
Even if it does not add a chain transfer agent, the average molecular weight of partial polymer 
can be controlled to the any value to tens of thousands - several 1 million, and the partial 
polymer of the molecular weight distribution whose value of index-of-dispersion Mw/Mn is still 
smaller can be obtained. 

[0039]Without adding a chain transfer agent by changing reaction temperature continuously 
within the limits of predetermined, The average molecular weight of partial polymer can be 
controlled to the any value to tens of thousands - several 1 million, and the partial polymer of 
molecular weight distribution with a large value of index-of-dispersion Mw/Mn can be obtained 
by changing reaction temperature continuously in this way. 
[0040] 

[Example]This invention is not limited by these, although working example of following this 
invention is shown and this invention is explained still more concretely. 
[0041 ]A "weight section" is expressed unless a "part" has a notice especially in working 
example etc. which are indicated below. The photopolymerization apparatus provided with the 
heating cooling system 2 in which heating and heat-of-polymerization removal are possible, the 
UV irradiation device 3, the capacitor 4, the nitrogen gas feed port 5, the resistance temperature 
sensor 6, and the agitating device 7 was used for the photopolymerization apparatus 1 used in 
working example etc. which are indicated below. 
[0042] 

[Work example 1]1900 copies of 2-ethylhexyl acrylate ("2-EHA"), 100 copies of acrylic acid 
("AA"), and the 2-benzyl-2-dimethylamino 1 -(4-morpholinophenyl)- the butanone- 1 (the Ciba- 
Geigy make.) Nitrogen gas replaced having applied the air in a reaction apparatus for 30 minutes 
having taught the trade name IRGACURE 369 0.06 copy to the photopolymerization apparatus, 
having agitated at speed of 200 rpm, and keeping at 1 30 **. 

[0043]After nitrogen gas replaces, the UV intensity within the nearest polymerization system is 

set as 5.6 mW / cm 2 from a light source, While it is made for an effective irradiation surface 

product to serve as 84 cm , it repeated UV irradiation and cooling operation by turns for 10 
seconds and kept the temperature in a deed photopolymerization apparatus at 1 30 ** **2 **, it 
polymerized by irradiating with UV until the total UV irradiation time became 1000 seconds. 

[0044]The viscosity at 25 ** of the obtained partial polymer is abbreviation 3.0x1 0 5 cps. 
Conversion was 80%, the index of dispersion (Mw/Mn) of about 230,000 molecular weight 
distribution is about 3.4, and, as for this partial polymer, weight average molecular weight (Mw) 
showed the molecular weight distribution curve of one peak similar to a normal distribution. 
This molecular weight distribution curve is shown in drawing 2 . 
[0045] 

[Work example 2]2000 copies of n-butyl acrylate ("BA"), and the 2-methyl-1-[4-(methylthio) 
phenyl]-2-morpholinopropanone 1 (the Ciba-Geigy make.) Nitrogen gas replaced having applied 
the air in a reaction apparatus for 30 minutes having taught the trade name IRGACURE 907 0.03 
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copy to the photopolymerization apparatus, having agitated at speed of 200 rpm, and keeping at 
100 **. 

[0046]Having operated it like working example 1 and keeping the temperature in a 
photopolymerization apparatus at 100**2 **, after nitrogen gas replaced, it polymerized by 
irradiating with UV until the total UV irradiation time became 540 seconds. 
[0047]The viscosity at 25 ** of the obtained partial polymer is abbreviation 1.3x10 5 cps. 
Conversion was 45%, the index of dispersion (Mw/Mn) of about 700,000 molecular weight 
distribution is about 3.4, and, as for this partial polymer, weight average molecular weight (Mw) 
showed the molecular weight distribution curve of one peak similar to a normal distribution. 
This molecular weight distribution curve is shown in drawing 3 . 
[0048] 

[Work example 3]2000 copies of 2-ethylhexyl acrylate, and 2,2-dimethoxy- 1 ,2-diphenylethan 1- 
one (the Ciba-Geigy make.) Nitrogen gas replaced having applied the air in a reaction apparatus 
for 30 minutes having taught the trade name IRGACURE 651 0.1 copy to the 
photopolymerization apparatus, having agitated at speed of 200 rpm, and keeping at 150 **. 
[0049]Having operated it like working example 1 and keeping the temperature in a 
photopolymerization apparatus at 150**2 **, after nitrogen gas replaced, it polymerized by 
irradiating with UV until the total UV irradiation time became 100 seconds. Subsequently, keeping 
the temperature in a polymerization apparatus being the same as that of working example 1 at 
95**2 **, after cooling the inside of a device to 95 **, it polymerized by irradiating with UV until 
the total UV irradiation time became 100 seconds. 

[0050]The viscosity at 25 ** of the obtained partial polymer is abbreviation 2.8x1 0 3 cps. 
The degree of polymerization was 40%, the index of dispersion (Mw/Mn) of about 400,000 
molecular weight distribution is about 5.3, and, as for this partial polymer, weight average 
molecular weight (Mw) showed a molecular weight distribution curve of two peaks which piled up 
two normal distribution curves. 

This molecular weight distribution curve is shown in drawing 4 (a). Namely, the partial polymer 
manufactured as mentioned above, As shown in drawing 4 (b). this molecular weight distribution 
has virtual distribution curve (x) assumed when the molecular weight distribution curve which 
measured the monomer solution of the same presentation about 150**2 ** and the polymer 
which carried out photopolymerization similarly at 95**2 **, respectively is piled up, and the 
approximated gestalt. 
[0051] 

[Work example 4]2000 copies of 2-ethylhexyl acrylate, and the 2-benzyl-2~dimethylamino 1 -(4- 
morpholinophenyl)- the butanone- 1 (the Ciba-Geigy make.) Nitrogen gas replaced having applied 
the air in a reaction apparatus for 30 minutes having taught the trade name IRGACURE 369 0.06 
copy to the photopolymerization apparatus, having agitated at speed of 200 rpm, and keeping at 
1 50 **. 

[0052]Having operated it like working example 1 and keeping the temperature in a 
photopolymerization apparatus at 1 50**2 **, after nitrogen gas replaced, it polymerized by 
irradiating with UV until the total UV irradiation time became 100 seconds. 
[0053]Subsequently, keeping the temperature in a polymerization apparatus being the same as 
that of working example 1 at 120**2 **, after cooling the inside of a device to 120 **, it 
polymerized by irradiating with UV until the total UV irradiation time became 100 seconds. 
[0054]Keeping the temperature in a polymerization apparatus being the same as that of working 
example 1 at 95**2 **, after cooling the inside of a device to 95 ** furthermore, it polymerized 
by irradiating with UV until the total UV irradiation time became 100 seconds. 
[0055]The viscosity at 25 ** of the obtained partial polymer is abbreviation 8.2x1 0 3 cps. 
The degree of polymerization was 53%, the index of dispersion (Mw/Mn) of about 360,000 
molecular weight distribution is about 5.2, and, as for this partial polymer, weight average 
molecular weight (Mw) showed the molecular weight distribution curve of trapezoid shape. 
This molecular weight distribution curve is shown in drawing 5 (a). 

[0056]As shown in drawing 5 (b), this molecular weight distribution the monomer solution of the 
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same presentation, It has virtual distribution curve (x) assumed when 150**2 **, 120**2 **, and 
each molecular weight distribution curve measured about the polymer which carried out 
photopolymerization similarly at 95**2 ** are piled up, respectively, and the approximated 
gestalt. 
[0057] 

[Work example 5]2000 copies of 2-ethylhexyl acrylate, and the 2-methyl-1-[4-(methylthio) 
phenyl]-2-morpholinopropanone 1 (the Ciba-Geigy make.) Nitrogen gas replaced having applied 
the air in a reaction apparatus for 30 minutes having taught the trade name IRGACURE 907 0.06 
copy to the photopolymerization apparatus, having agitated at speed of 200 rpm, and keeping at 
1 50 **. 

[0058]After nitrogen gas replaces, the UV intensity in the nearest polymerization system is set 

as 1 6 mW / cm from a light source, While it is made for an effective irradiation surface product 

to serve as 36 cm 2 and it carried out temperature up of the degree of system-of-reaction 
internal temperature continuously with 2.5 ** the heating rate for /to 85-1 10 **, it polymerized 
by irradiating with UV until the total UV irradiation time became 600 seconds. 

[0059]The viscosity at 25 ** of the obtained partial polymer is abbreviation 1.1x10 5 cps. 
Conversion was 45%, the index of dispersion (Mw/Mn) of about 710,000 molecular weight 
distribution is about 2.8, and, as for this partial polymer, weight average molecular weight (Mw) 
showed the molecular weight distribution curve of one peak similar to a normal distribution. 
This molecular weight distribution curve is shown in drawing 6 . 
[0060] 

[Work example 6]2000 copies of 2-ethylhexyl acrylate, and the 2-methyl-1-[4-(methylthio) 
phenyl]-2-morpholinopropanone 1 (the Ciba-Geigy make.) Nitrogen gas replaced having applied 
the air in a reaction apparatus for 30 minutes having taught the trade name IRGACURE 907 0.06 
copy to the photopolymerization apparatus, having agitated at speed of 200 rpm, and keeping at 
1 50 **. 

[0061] After nitrogen gas replaces, the UV intensity in the nearest polymerization system is set 

as 16 mW / cm 2 from a light source, While it is made for an effective irradiation surface product 

to serve as 36 cm and it lowered continuously the degree of system-of-reaction internal 
temperature to 150-95 ** with 1.8 ** the temperature falling speed for /, it polymerized by 
irradiating with UV until the total UV irradiation time became 100 seconds. 

[0062]The viscosity at 25 ** of the obtained partial polymer is abbreviation 1.0x10 5 cps. 
Conversion was 40%, the index of dispersion (Mw/Mn) of about 400,000 molecular weight 
distribution is about 3.0, and, as for this partial polymer, weight average molecular weight (Mw) 
showed the molecular weight distribution curve of one peak similar to a normal distribution. 
This molecular weight distribution curve is shown in drawing 7 . 
[0063] 

[Comparative example 1] In working example 1, UV polymerization was similarly performed 
except the temperature in a photoreaction device having been 30 **. Although the viscosity of 
the reactant rose with the UV irradiation passage of time, gelatinous material generated from the 
light source to the wall of the nearest polymerization tank. 
[0064] 

[Comparative example 2] in working example 1 — The 2-benzyl-2-dimethylamino 1 -(4- 
morpholinophenyl)- the butanone- 1 (the Ciba-Geigy make.) Although it tried to perform UV 
polymerization similarly except having made the loadings of trade name IRGACURE 369 into 
0.001 copy (it is 0.00001 copy to 100 copies of monomers), the increase in viscosity by 
polymerization was not seen. 
[0065] 

[Comparative example 3] In working example 1 , it is the 2-benzyl-2-dimethylamino 1 . -(4- 
morpholinophenyl)- UV polymerization was similarly performed except having made the loadings 
of the butanone- 1 (the Ciba-Geigy make, trade name IRGACURE 369) into 0.3 copy. 
[0066]Gelatinous material generated from the light source to the wall of the nearest 
polymerization tank generation of heat by UV irradiation is large, and difficult [ it / to keep the 
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temperature within a polymerization system constant ]. As a result of keeping it for one week in 
the place which puts 500g of obtained partial polymer into a sample bottle and where daylight 
hits, to the physical properties of the partial polymer obtained by working example not changing, 
the partial polymer obtained by this comparative example 3 was thickened, and turned yellow. 
[0067] 

[Comparative example 4] In working example 5, UV polymerization was similarly performed 
except having carried out temperature up of the polymerization system temperature to 85-170 
**. However, while the degree of polymerization system internal temperature reached 1 70 **, 
the polymerization reaction ran recklessly, and cooling cooling control became impossible. 
[0068] 

[Work example 7]Instead of 2000 copies of BA of working example 2, partial polymer was 
obtained by UV polymerization like working example 2 except having been referred to as 1850 
copies of 2EHA, and 150 copies of AA. The viscosity at 25 ** of the obtained partial polymer 
was about 42500 cps, as for about 600,000 molecular weight distribution, the index of dispersion 
(Mw/Mn) of conversion is about 3.5, and, as for this partial polymer, 31.0% and weight average 
molecular weight (Mw) showed the molecular weight distribution curve of one peak similar to a 
normal distribution. 
[0069] 

[Work example 8] 1850 copies of 2-ethylhexyl acrylate, 150 copies of acrylic acid, and the 2- 
benzyl-2-dimethylamino 1 -(4-morpholinophenyl)- the butanone- 1 (the Ciba-Geigy make.) 
Trade name: Nitrogen gas replaced, having applied the air in a reaction apparatus for 30 minutes, 
having taught the IRGACURE 369 0.06 copy to the photopolymerization tub, having agitated at 
speed of 200 rpm, and keeping at 70 **. 

[0070]Having operated it like working example 1 and keeping the temperature in a 
photopolymerization apparatus at 70 ** **2 **, after nitrogen gas replaced, it polymerized by 
irradiating with UV until the total UV irradiation time became 100 seconds. Subsequently, having 
operated it like working example 1 and keeping the temperature in a photopolymerization 
apparatus at 1 10 ** **2 **, after carrying out temperature up of the inside of a device until it 
became 110**, it polymerized by irradiating with UV until the total UV irradiation time became 
100 seconds. After carrying out temperature up until the temperature in a photopolymerization 
apparatus became 150 **, it polymerized by irradiating with UV until the total UV irradiation time 
became 100 seconds, having operated it like working example 1 and keeping the temperature in a 
photopolymerization apparatus at 150 ** **2 **. 

[0071]The viscosity at 25 ** of the obtained partial polymer is abbreviation 6.7x10 5 cps. 
Conversion was 51%, the index of dispersion (Mw/Mn) of about 460,000 molecular weight 
distribution is about 5.2, and, as for this partial polymer, weight average molecular weight (Mw) 
showed the molecular weight distribution curve of trapezoid shape. 
This molecular weight distribution curve is shown in drawing 8 . 

[0072]This molecular weight distribution was mostly in agreement with the count number of the 
starting point when each molecular weight distribution curve which measured the monomer 
solution of the same presentation about 70**2 **, 1 1 0**2 **, and the polymer that carried out 
photopolymerization similarly at 150**2 **, respectively is piled up, and a terminal point. 
[0073] 

[Reference example 1] Photoinitiator IRGACURE 907 to partial polymer 100 weight section 
obtained in working example 7 and 8 0.5 copy, Agitation mixing of the solution 3.0 weight section 
which dissolved one copy of N,N,N\N'-tetragiycidyl ether m-xylenediamine (the Mitsubishi Gas 
Chemical Co., Inc. make, trade name TETRAD-X) which is 4 organic-functions epoxy compound 
in 49 copies of monomers of the same presentation as partial polymer was added and carried 
out. This syrup is applied to a PET separator base material after vacuum defoaming at 180- 
micrometer-thick thickness, It sandwiched with the PET separator and air was intercepted, UV 
irradiation was carried out to the PET separator surface from the irradiation range of 30 cm with 
the high-pressure mercury-vapor lamp of 50 Watt/cm, the polymerization was completed, it 
riped at 40 ** on the 3rd, and the adhesive film was created. The result of having measured the 
adhesive power of this adhesive film, holding power, and a ball tuck according to JIS-20237 is 
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shown in Table 1 . 

[0074] 

[Table 1] 

m i 7 -r ® » # n-m 







80t: > 1 kfi 






2. 2kgf 


Omm 


23 


^»*J8 


2. 4kgf 


0. 2mm 


25 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]Drawing 1 is a figure showing typically an example of the photopolymerization 
apparatus which can be used with the manufacturing method of this invention. 
[Drawing 2]Drawing 2 is a molecular weight distribution curve of the partial polymer 
manufactured in working example 1. 

[Drawing 3]Drawing 3 is a molecular weight distribution curve of the partial polymer 
manufactured in working example 2. 

[Drawing 4]Drawing 4 (a) is a molecular weight distribution curve of the partial polymer 
manufactured in working example 3. 

Drawing 4 (b) is a molecular weight curve of the partial polymer manufactured individually without 
fluctuating temperature conditions. 

[Drawing 5]Drawing 5 (a) is a molecular weight distribution curve of the partial polymer 
manufactured in working example 4. 

Drawing 5 (b) is a molecular weight distribution curve of the partial polymer manufactured 
individually without fluctuating temperature conditions. 

[Drawing 6]Drawing 6 is a molecular weight distribution curve of the partial polymer 
manufactured in working example 5. 

[Drawing 7]Drawing 7 is a molecular weight distribution curve of the partial polymer 
manufactured in working example 6. 

[Drawing 8]Drawing 8 is a molecular weight distribution curve of the partial polymer 
manufactured in working example 8. 
[Description of Notations] 

1 ... Photopolymerization apparatus 

2 ... Heating cooling system 
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3 ... Energy-line irradiation equipment (UV irradiation device) 

4 ... Capacitor 

5 ...Inactive gas feed port (nitrogen gas feed port) 

6 ... Resistance temperature sensor 

7 ... Agitating device 

10 ... Raw material seat part 

x ... Virtual molecular weight distribution curve 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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5 'C©SEBft©ffii:©i&g± 0-2 c C©ffiB L & 

c t i -r znj&m i ^istg©^a^tt* ^v- 

©a5»«^»©«ft:£S:. 

C!»*9i3 3 itiE*«^iaert©ais*. 6 o - i 6 

5 •C©ftHl*3CCte«,»r 5 , CfiLkB&aff«©4>& < £ i> 

< 1 6 2 j5©BB± 0-2 *C©ttHrt©»Kte!$t»WK: 
WffllUitCJWe. 7tfi^tt^v-©5~9 5tl°/o4^ 
*^-T*C i*««4-r48ll3jOSI|S 1 ^IBig©7feM^S 

[m$*4 ] wssjtm^eairtofflffi*. 6 o - 1 6 

5 °C©©HF*gOC*j^T 5 WtSft £ffi&© 2 j5*RJE 
U *I^igfl©iSe*, RK5ei,fc2j£©fflK©T 

m^tt* -/ -7-© 5 - 9 5 mm% *%w&? & c a *m 

^©MS^i*. 

[ n*3l 5 3 l«SB^fi^art©Sg«: . 6 0-16 
5 *C©«HrttC*»t»r 5 'CfcLtfl&£ffif:© 2 j££«5£ 

u *i^grt©ias4, tes:SL/c2.^©zas©± 

ft £ T *»JJ83l» 1 3BIBS8©**^4^ ^ v -©gp#« 
£«»©«B;£ffi. 

[«J*8R6 3 sut£:ftS-££lgrt ©*&«£, 6 0-16 
5 "C©«Brt«:*Jt»r 5 -CJiUiS&Sffig© 2 

u *«^iSBrt©a[S*. »sj£ufc2j5©fiB©T 

iSS^/bTIfig* -cSBtttcft&ffll&i L fc#€> . $ 
«. Jtl^Bfioatt*. B»j£Lfc2j5©»B©± 

RfijK^6TK«a*raMjtw«:ieKawfflibyta. trb 

£ T &B489B 1 Bl E«g©7fcfi^t£* s-?- ©gp^fi^f 
1?3©»£&. 

{»#B7] 1iWB#fi£te*-/-7-©BM»fi^»£ % 



(2) m m^- 1 1-4981 1 

2 

m i ^iTiSftfB^n-rn^osiBtt©**^**^ v 
-©gi5^-«^j©»3&^a„ 

[#S93©f£lBlfcIBHjn 
[00013 

~y v-©ap»B^«»©»j6^rffi«:B8r 4. 

[00023 

io ®mmj:#]m>ftm-cT v y y s 
^•^-fcasKB^ *KB^*£c»ttJUtB£-T*c 

[ 0 0 0 3 3 C*l6©S^&£ttSlJtCTi' U JU3fi©Wd 

B^*fflo»TB^*£c»tt#^*JB^rwtS-&. 

20 J; 5 & i*;^-»*flH#-r S C £(c «fc9f±i£/UcT * 
y ^gp^- Wfca^ S-S^cifCcfc^SiSS 

fi£*ft«-£jgj£©l&©K)SSfitt. 4 0 -OWT. « 

[00043 cojc^icigia^ra-^ 

LTfe, x^^+"-i^©^?Ei«cS4>)50^gP^T' 
30 ^ci*5|iL/*>^fc 0 c©«t5«:*a^K:J:i3JK 

[00053 s/c ^m^st&r«, a^sjs**»jfeL 

-f>-rc^C i*>6 . 4 0 •C«T'TB#*tf ^ ©*MKW"C 

lt4>, «LTft^SiE»c«fc0*fij6r*jj«y"7-«. i 
40 wn«^75~ i 5 o 75mg.<DfH^smma># 

[0 0 0 6 3 iC5T, #§1^7-3 3 0 8 1 5-^4>$g 
«:«. *S^fflfiR«^©agi1«©JlS«J&IHI^WK:?f 5 
C i ^#ft i T S#*^f tt©»m**IB7n s Hr (, . 
fit, C©#BWT«. ±iB©«fc^tcai>MSl©JIS»*iaj 
^W^Ctf ^> i^tc, SEEfiS^ 3 0 °CSJS^fflJx.T^S 

50 T. 4fc*K C©<t o *3:fi>SI-CS)S?: 



3 

tot, ±a© i 5 tt^f-«»fli©*flffli. *^ 

[0007] 

[0008] $ <dk*#6hj«. mmju:&mti:7 * v >\> 
^©s^ogtur. ^s^iSjtiwaPLr. Bffa©^ 

[0 00 9 ] 

*&te*^-±. te*n-^i±^>v- 1 o ossgpcc 
Mur o.oooi-o.oio Ba§p©jES-£»te3!) 

F*i©iIR* 6 0-1 6 5 *C©£HF*jK:tU9l L fr#t 6 . f± 
&A,tcltm.£&*s v-© 5 ~ 9 51f%?:M^3t 
*{:£*#»£ LT^S. 

[ooio] *»w<w6a^tt*>'v-©ap^ft^gj© 
msgcsse L/ . c ©siess^s^iss ± 2 'cicpm? 

±IBIBHF'3T?5J>& < £ t> 2 j&RJt U ^tmtHDWtMm 
afc48l»T; Ki£3IiS*R5i»K± 2 TKCMflir&e £ 
3 6K:#*9J©ft©««'C«:. JiIEffiHrt 

-c&jembl % 2 mors u . j5fc<sg£ c © 2 j&m 

WtcSWb 3 -if & # e>SfB3 ■& 5 c t *5r- # ■& . 
[001 1 ] 36a^g(5©BR«:*sW4SJSiaffi*_UB© 

[0 0 12] 

[0013] ^m<D^M-^±^y-7-<D^m^m(o 
s v-tej;^c©T z\ j>i>%k*j -7- b.yem&vmts. t* 
[0014] stisrf y***-/v-4 

1/tH, 7i"J b-K x?-;U OSO 



(3) #UW 1 1 -4 9 8 1 1 

4 

7i"JU- h, ti'^l' (>jt) 7i"JU-h, V* 

O j?) y u- k y^-ii/ £) u 

- k -fyy-A 79 'J U- k f^xjb (y 

*) 7^ y u- k v^^x-n (^d?) 7i";u- 
k Kf 8 *— ;u (-^ £) y u— k XT-ryju 
£) 7i"ii/-h > 2-^^;^=?^ 0£) r^yu 

10 -h^f© y^KT-»l/+;l'X^-^;l/*jJ;yt 

^) 7i> y u- h« yy^^ (^^) y u- h, 

2-fc Ko + ->if;b (^^) Ti7 y U- h. (p<^)T 
^yjUTS F, ^^;VT5 /X?Jl (j'^) 7i"JU 

-h, yyfA7sy7'nfjb (y^) 7^'JU-F, 

y )i>7 s F, 7t> y h yji/. x^u>^* 

y^-;ui? (y 7i"J u-K h y^^n-^n 
20 K>hy (y*) 7i"JU-Hf*HMSh5. #cc, 
3K«^SJ£*^^iaS«t« ( 6 5 °C~ 1 6 5 *C) ^HS. 

[0015] ±m<D&*>t£7i> y^-t^v-^jfctc-Y 

JbX 5=- U >*j J; a'a-^^XfU^J;^ Ajrffi© f- 
[0016] JJB©«fc Stt^S-^tt^v-tiffiKOifi 

30 7^ y )vm^y-7-itm^6 o~ i o oas%. -e- 

[0017] *»IBtctel,»rftfflSn-53fc*^H!>6»Il3: 

JR. -OV-Ox-ir;!^ ^ h ?^^-y->V> 

[00 18] CCT7-bh7i/>iCDpJiHtt, T 
2,2-i^x h^->T-fe F 7x y p-v 1 ^ 

7^y>. ^F^>71rF7W>, 2,2-f^^ H + ~>-2 
-7s^7feh7xy> («> S, (S 

S«-fM=r a 76 5 1) . a-bFB+i'-o.a'-y 

^n + *71 173) , 2-t FO + i/-2-->^D'\+y 

so *7ti7iy> <?-^**v+"- (#o m. m&&4>\> 



(4) 

5 

#**ri 84) , 2->f;ki[4- O^ju^*) 

(*) SL S D D D S-fM+ a 7907)fW4Ci 
[0 0l9]'<>-/-(' >i— l/Ttt. -<> 
x-fMk O-Z^-fv 7"n fcVi>x— 5Mk -OvW 

> -r v ? ;u x - r )imz wf z c t -m-c t * . 

[0 02 0] * h >«©«<!: LTTtt, *<Zs % Sy*S>> 
>. p,p'-bf^i/lf ;l-7 5 s N.N'-f- 

h >) > 4-(2-t Fn^^x x-;b(2-t Ka 

«^a^a72 6 5 9) «S*$Stf SC iiWCSS.. 

[002 n ?**t>y>ao«it/m 

y^fWci^T^. ^ >WMt®omt 
>'/-f;l/^^7^>»^t«9 (TPO) fiftfiCi* 20 
[0 02 2] **->ba©WiLTtt. '<>i?*J?y? ; 
76 5 1 ) mtm-fZCtHfi-CSZ. *S>m<DMtL 

[0 0 2 3 ] ±E©36m^HJ^PJliflia^*St»t3«* 

IT$>5. -7-1 0 0««S»C**L 30 

r . jdE££&HMMNut. o.oooi~o.om 

». JfSKttO.0 003-0.00 81ia5©iTf 

fflSti*. C©3tefi^H*&S«©«#t0 .0 1 

t, *^-cSffl-r€»J5t&Sg6 0~ 1 6 5*C{C*»t» 

<&S„ *fc. 0.0 00 111«fc^Ui, Ttm 
^S^WfljtcitfTLtt^. S£3fc©^S^St£;-C«, Jt 

ZC tfc J: VfcfZfflffl&f-iX Steffi. SJCjaK*HS< 
tt. jKS^HittffilodMtfiKir^abR:. 5H9MI9© 40 

*>mi$tiz s. as &«>«:. fte©gu^ 

itfx 5 -f* -5 C <!: ft S © T * -5 „ 
[0 02 4] ±E©<fc^35:^a^14*^-7-tecfc^S so 



1 1 -49 8 1 1 

6 

ma. m i tea*-* £ ^tc, M*4©iR§gB i o &?rr& 
2. x^;i,f-«tit3; a>f r >if-4, mm A' 

X^AP 5 . S.iJSJg5i#6 fed: E^W 7 

S^tSB 1 *«lr»* C £#T'ft &„ 

[0 0 2 5 1 1 1 tcfe^r, ttj^}^i|]^g2 k, jasza 

fi£ 6 0 ~ 1 6 5 *C©l5fflF«3©e^©SStCgiSt?# & 

jucsas i o cctt&s nfe**^* ^ -7- tewmmos. 

♦ ^-ttJSrJHW-C^Si^tcSnr^S. iim:, C© 
x* Jl/^-gfiRMSK 3 te tt. MfcMXSSfl 1 0 fflijCC ^ +• 
(0^&O) *Mtite>ft"CU.S. £:©->+•.?£- 
©HBJtCfc t) . x*;U^-*£aU*fiej*Sl»ttlffl5atoK: 

[0 0 2 6 ] x*A,=F-«|©JR»«B:. x*;^-3iiRi 
»Sti*S5«8iSai©iiffll. SiSSStcfi^^l'- 
m% tc *) <DWM*SBL ( mW/atf ) . . jftftf mfSic J: o r 

©*§^, U V 4 0 m W/cm 1 «T> 

#f* b< »3 0mW/an J lUT*5a$ 4 0mW/c 

^> mm.mmuvy ■< >vMt&&z*)tt< ncs. x* 

■5^5*5, «RWHfR^J«l*l«liB%was-rsct«:j: 

[0 02 7 ] *»93©*a:^tt*>"7-©SP»S^j£ 
«C4JI»T . Wit tf_h!3© J: 5 ^c^a^gK^a^tt* 
^v-:fa«fcDe}fc2teHteB0*ttfc#. JlRWiRSaP 1 0 * 

TJSt&MiN-OSg^ 6 0-1 6 5 °c©r^©ff ^©astc 

is^-rs, c©6 o~i 6 5*ciiotasw> ±a>L,/c 
ffitc*jt»r. *»^*«tttcjitf§-&*©«:^*ttiifl[ 

t* . c ©ajs^T-rttaai^ftiWiasso L&t»*B^ 
tew. its^^fi^i 5 Q75M&oymft+m.#v-? 
-^imhin-r. a5»S^»©«rflC*si«<<cSfc«&«:S 

i o %«±tcps-r s c £ «st l < . yjvtm® 
■rs„ «f«c*»pt«. c©3fe*^jsts{c*jw-5sct.s 

tt*6 0~l 6 5"C©IBffl|*3Jcafle-r4C£KJ:9. 

jt-rscij&i-efti. 



7 

[0 0 2 8 ] *«P!©#tt"Ctt. Sl6Jaff©iWlWK: J: -5 

r^^ffi. ^*^&±*se>h &»#*£»©<& 
r. Kifcfifltee o- l 6 5°C©®Bft©ffit©j&K&c 
y v - ©Sftj&s c ©fflffi«C/.c -5 J: 9 CCffltiRk&&gS 2 * 

fflt^rsni^L. 'Xi>-c\ mannas* ytt-zwcffi 

¥-«*jnBfr s c i tc ct k> jtm&ss&fimff u c © 

KJ£&©aixeiB£UX± 2 "coiSfflrtfciwfBi-r 
s. c©j; i 5fc^ss± -2*c©«Hrt«:«flrr*c £ 

5% 1 hf-i»©iESi^ft«*^-r^f«*W-rSJ: 9 

{eft*. *ur. c 5 0T»6nfca»i^»o»K}S 

M (Mw/Mn) tt. Mm 1 .0 5-8 .0, SfSKB 

i .2-6 .o©«Brt{c&«). *&^ti©i«t»aj»a^» 

[0 02 9 ] * fc. jSJ&BBEft 6 0-1 6 5 "COMHA 

b»rseait«RjeauE± 2 °c©©Hrtr^;s^®c&$ 

•tf4t£K:j:»K 04 (a) tc^TJ: 5fc^n^ft©13: 
JEfitt -cailfflccWfi L 3taJ^*^»©^f-«»ffiift*% 

£»©#ttfg» (Mw/Mn) U, III .3^80, 
£?£l<< ttl .5-6 5©«fflrttC«cS. 
[0 03 0 ] § 6>fC, SlSiS]g£ 6 0 — 1 6 5 'C©ffiH 

rtccfc^r. 3 jsusLtsse u -en-en©sss 

CitCfcC. 0 5 (a) CC^-Ti^JC. •e-ih-C'tlOflUe 

{cfct,^T<isijicm^- s H±fcfiu»a^gj©(B^?a®^ 
[003 D86K. *»w©^ffi"ett. mmtmsi^ 6 

0-165 'C©ffi§;© 2 j£«R£ L > C ©KS Ifc 2 £ 

5C£Cc<fci9. 06*<fctfH7«C7STJ:5i5cIE«*M&fl 

5 L Tff 6 *ifc§(5# fi^l©#iStf (Mw/Mn) 
tt. a^l .3-8 0. Sf$L< ttl .5 — 6 5©®BF*J 

[0 0 3 2 ] ##^©3fca^«c J: *»#«■£*»©«£*■ 
ffiTtt. f±i2^fc^S^tt*^v-©5 — 9 5M%. 
#*t,<ttl 5-9 0ftjt%£ftlt£-;*-lf £ 0 C©7tM 

©« J &Hfi-r5Ci{C«fcO«IfflI , r*Ci3*i-C*5. C© 

s^*«. ^¥-»©jfs*f«©a»«: «t o as i fi 



(5) ft K¥ 1 1 -4 9 8 1 1 

8 

Mg£ti3x*jU^-fitt4>ft < Tj»*. Hi&ttttffin 
S i £ *>K^*#:fc*IWfflTS *fcft*^»©a« 

[ 0 0 3 3 ] C *> LT»<&ftSfflS#*£«j©M 3 F*&«' 
am« 17J-2 0 07J, *?$l<tt27J~15 

OTjoiEHrtr-. fc*-e 1 75»T$ijisi-r£ c £*n?s 
s. fit, *^Hj©^ii-c«, Sffl^n^T^s^^ 

10 8U©ffi#*i>&t,»©T. 6 0~1 6 5'CiC^^i^gl5 
T&f £ c £ *J«c < . 1K*^*©»»*^»3^»6 ti. * 

[0 034 ] L/H. C©8Bfl*£«jK:*jtf SiM^BB 

ffi-c»6 n^cSi5^*^jfcSffcic3fcfi^ii^j-?>-e-©flfe 
©a^MtesU'&sGajp i/ . & x ^ ^sok. -tm^ 

A, IK. ^jfiS. 7*-A«©SM-^tiJ!»(c 
StHSHS'- h c £*$r * 

[0035] *»s©^£-r»6>n3tap»«-&«»«. « 

»U*^rL."Ct»tt(,»©T. f£*^©Xfre?g??j©Mfcce 

m^-c* e n a * v -#> 3 n a^m© J; 9 ccw 

30 *tttc^S<tt» 5 WH 
[0036] 

[0037] *fc, *«Bj©^iSr*«. ^ffl-r-s^*-^ 

W^J©*^^U (3te*^DWfi»J©«K*5®(r>) © 

r. *»w©^tcj:o»6n/caiJ»s^Bj©Bfi^!c3e 

[0 03 8 ] 3 ^iC. *»9i©*ffitt. StEi£fi^6 0 
40 — 1 6 5°C©t5HP , g©ffS©SKtc^^L. C©SS$ 

*-c©e*©ffltcw»T4 c £ *J-e# . 3 hic^nmm 

C£*ST#S„ 

[0 0 3 9 ] SJ*»K*»f5e©«SHrt-Cil«W«: 

-s c £ «t 9 . ittii&aHry&gsAi-r 5ci& 
<> aj»s^© s P^^F-fi^^-^^*r©ff^ 
©fiifc$ij®-rs c £^r-& . c ©j; ^ (c%na«;(cjg{ca 

50 fi*^fc3-H-*C£«:«fci3. »Wa»Mw/MnOffl*i 



9 

[0 04 0 ] 

fe©-cB/,ct,>. 

[oo4i] nis. &.T<£%EM? znmwmkte^x 

rgpj 0©&i»IR») tfiSSPj $/c. 

£SS3. 3>7 r >f--4, mmtfxmxnb, mumm 

[0 04 2 ] 

Z-iW^^T^Jlz-h ( r 2 -EH 
AJ ) 1 9 0 OgP, TPVKM ( r A A J ) 1 0 0 38*5 

-/JM/+»r-3B9) 0 . 0 6 flS&fea£SKtCtt& 
2 0 0 rpmCDiSS-CtS^L. 1 3 0 °ClL&*>ts:i$h 

mzmmfoo^* 3 o -c^mtix -cs.m o 

/c. 

[0043] mm*) z-cgmotc®., #»a>6*t>iai,» 

*-£2SF>9 (C fcW £ U V 5.6m W/cm 2 CCt&S L 

T . W2&M*f®»# 8 4 cm 2 £ ft & cfc 5 «C b , 10 #1^ 

F<?©SK£ 1 3 0'C± 2*C{C«^«c**6. *6UVJtSI*B$ 
W1 0 0 0#(Cft-5»$T'UV?rM*f LTS^Ht 

/Co 

[0 044] f#6ft/c3B#Sl^J©2 5 *CtC*JW*ttJg 
B. ^}3 .Ox 1 0 s cps-C*^. ft-£#B. 8 0%r* 
D. fiS¥$tfHF-fi (Mw) itm2 375, frf-ZtmiU 
#fStfgffc (Mw/Mn) #*j3 .4-C*0. C©3B£* 

[0 04 5 ] 

[HifcW2 ] n-t/^Jl/T* 'J U- h ( TBAJ ) 2 0 0 
0SPfcJ:^2-^5 1 ;i/-i-[4-cy5 : -;U9 1 ^-)7x-;u] -2- 
*)17* ijy^v>-i(f;W^- (&) Si. IS 
M^M^a7-9 07) 0.03 aJ«r*a#K««: 

ttii*. 200 rpmoxR-cnmiy. i o o 'clem** 

L/C 

[0 04 6 ] aW^^-rlHftl/fca. Idt^f l iH«CC 

»fPOT36a:^«gKrt©ais* 100+2 -ctcfi^fcaj 

[0 04 7 ] f#P>tt/c3P#»^!l©2 5"CtC*JW*tta 

it fii.3xio ! cpst?* *) . m^mit. 4 5 

9. WmW-iS&T-W. (Mw) B#J7 07J, 

#fStf§£$! (Mw/M n ) *s«j3 .4T*0. C<D%&M 

^5«> iEffl^iefClHfcl X-2<Dfr*m.&l6ib»*:7jk 



(6) 1 1 -49 8 1 1 

10 

[0 04 8] 

[I66S0J3 ] 2-x?jl-\4 l ^7d' 'J b-F 2 0 0 0gp 
*5<fctf2,2-S^ h+S^-1,2-^^ x-Jl/i 

i*XtJ4*f- «*> SI. & D n «^Wa7'65 
1)0.1 S|5*^fi^g{C{±3A*. 2 0 0 rptn©aST 
1 5 0 f C«c«fcfc'#6J5ia38Brt©£»£3 o 

[0 049] ajR^rBftL/lta. IWU 1 tPI«tC 
10 »ff l/-C*a^«Krt©»K* 150 + 2 •CK.#5&# 

6 . Mtu v mrem*! 1 0 0 mc * & g -e u v zmm l 
hm« 1 tmrnc 0Tft^«gB*j©«flE* 95 + 2 
u v gjRtt* L/ r m^*tf /c. 

[0 0 5 0 ] »6*lfc8P$5*^BJ©2 5"CK*s»S*!iK 
B. ^J2 .8 X 1 O'cpsT&ri. ft^flttt, 4 0%T* 
9. fifi^fl^F-ffi (Mw) ttfi4 0^. ^f-M^SB 
frm%m (Mw/M n)*ft5.3t*9. C ©3P3* 
20 £%B. --^©iE*i^ : fftft^*^fei±/c<J;^/j:2 f 
-^©^j^MMMitemOfc. C©^S^-flJfti^^ 
04 (a) (C^T„ T/cC^^, ±fB©<te>tCUT$IBi3 
n/cgq^-S^JB. 134 (b) (c^-TJr^ic, C©^ 
S^«, HCilMOt/^-M^, -tti-eti. 1 5 
0 ± 2°C. *5cfcO\ 9 5 ± 2°Cr|aI«iC^;S^U/cS^ 

[0 0 5 1 ] 

t^J6^4 ] 2-X.?)\s~**rts)lT 2 V U- b 2 0 0 0§P 

30 fci^-'O^;^-^^ ^;ur s y-i-c-^-tiU^ * y 

« A ^T-369) 0.06 g[5^*fi^g(Cf± 

iA^. 2 0 0 rpm©aS-Ctt^L. 1 5 0°CK.U%t£i$ 
6Slc«grt©^m* 3 0 »BB*>WTfflR^rflBft L 

/Co 

[0 0 5 2 ] M^'XT-g^b/cf*. *66^iJ 1 tmmiC 
^bT7tS^grt©Sg?r 150 + 2 'CtC^^ft^ 

e.. mivmstmaufi 1 o ouKcast-euvsjuwu 

Tfi^tfo/Co 
40 [0 0 5 3 3 'A^-V. ^&*3& 1 20*C$-C^PLT*i 
6. H*fe£5 1 ilH^tc UTS^grt©SS?: 120 + 
2*CK.«fctt#6. usuvjswsiia^ 1 0 outers* 

r U V * JffiJB L rfi^^tf /Co 

[0054] se>tc§sart£9 5 °c$ T^L-c^e. 

mfeffll iR«CCbt:a^S8Brt©fflfl[*9 5 ± 2 "Ctc 
«%/oC7&56.- .HUViltWl 0 Of^CCftSS-CUV 

*M*tLTm^«f-^/c. 

[0 05 5 ] »6tlfcaU»«^«.©2 5*C«CfcWSttK 
«. ^8 . 2 x 1 0 3 cpsT'* 0 . fi^SB. 5 3 %T$> 
50 . <3. aS^^-T-a (Mw) »#ij3 67j. «-¥-«^tt 



(7) 

11 

(Mw/Mn) #i&5 .2T*0, C©SB#a 
^J«. ■&&<DmVi(D5&-&fr : fi&Wk*:7jkl,tc. C©# 
^■l^ffii^@5 (a) tCTK-T. • 
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